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last acute event. Such condition is associated with an enhanced responsiveness to pro- 
inflammatory stimuli. Thus, NF-K B activation might represent a mechanism by which 
CRP amplifies and perpetuates the inflammatory component of acute coronary syn- 
dromes. 
10:45 a,m. 
852-2 Widespread Coronary Inflammation In Patients With 
Unstable Angina 
Antonino Buffon. Luigi M. Biasucci, Giovanna Liuzzo, Gianloca Comerci, Giuseppe 
D'Onofrio, Filippo Crea, Attilio Maseri, Catholic Univerei~ Rome, Italy. 
Background: Inflammation may cause unstable angina (UA) by favoring coronary 
plaque rupture and erosion, In UA activated leukocytes were found in peripheral and cor- 
onary sinus blood, but it is unclear whether they are selectively activated in the vascular 
bed of the culprit stenosis, 
Methods: We measured the difference in neutrophil myeloperoxidase content (MPXI) 
across the cardiac and femoral circulation in 5 groups of patients: 33 with UA and single 
stenosis either in left descending (LAD) artery (UA-L, 24 patients) or right coronary artery 
(UA-R, 9 patients), 13 with stable angina, 13 with variant angina and 6 controls. Blood 
samples were taken simultaneously from aorta, femoral vein and great cardiac vein 
(GCV) which selectively drains LAD but not right coronary blood (as we confirmed by the 
presence or absence of evidence of vasodilation in the GCV following nitrates injection 
into left and right coronaries respectively), Plasma levels of C-reactive protein (CRP) 
were also measured. 
Results: Aortic MPXI was similar in UA-L and UA-R (-3.9 and -5.5), but significantly 
lower than in the other three groups (all P<O.05). A significant negative correlation was 
found between aortic MPXI and CRP values (r=-0.45, P=0,025), MPXI significantly 
decreased in GCV both in UA-L (-6.4, P<0.O01) and UA-R (-6.6, P=0.003), but not in sta- 
ble angina with LAD stanosis, variant angina with LAD ischemia, or controls. No MPXI 
decrease was observed in any group in the femoral vein, The GCV-aorta gradient was 
also significantly correlated with CRP levels (r=-0.41, P=0,011 ). 
Conclusions: The widespread inflammatory activation of neutrophils across the COro- 
nary vascular bed, independent of culprit stenosis location and of ischemia, carries 
important pathophysiologicel implications and challenges the concept of a single coro- 
nary vulnerable plaque in unstable coronary syndromes. 
11:00 a.m. 
852-3 Apoptosls Resistance of Nautrophils in Patients With 
Unstable Angina 
Luioi M. Biasucci, Annalisa Porto, Claudia Colussi, Donetella Lomaglio, Francesca 
Raimondi, Laura Morlacchi, Francesca Ginnetti, Giovanna Liuzzo, Attilio Maseri, 
Cardiology, Catholic Universi~ Rome, Italy 
Background: Activated neutrophils have been found in the peripheral and coronary cir- 
culation of pts with unstable angina (UA). As apoptosis limits neutrophils pro-inflamma- 
tory functions, we hypothesized that a prolonged survival of peripheral neutrophils could 
represent one of the inflammatory mechanisms leading to instability. 
Methods: We investigated spontaneous apoptosis of circulating neutrophils in 31 pts 
with Braunwald class IIIB UA, 12 pts with stable angina (SA) and 32 normal subjects (N). 
Peripheral blood samples were taken within 12 hours from the last ischaemic episode; 
neutrophils were isolated by gradient cantrifugation (Polymorphprap, N/corned) and cul* 
tured at 37°C. Spontaneous apoptosis of neutrophUs was analyzed by flow cytometry 
using Annexin V-FITC (Immunotech, Marseille, France) at 4, 20 and 48 hours after isola- 
tion. CRP was also measured by a high-sensitivity method (Dede-Behering). 
Results: Data are reported as median (range).The apoptotic rate was significantly lower 
in UA vs SA and N at 4 hours: the percentage of apoptotic neutrophils was 11% (2-41) in 
UA, 45% (6-75) in SA and 29% (13-82) in N (p<0.01, UA vs SA and N). The apoptotic 
delay persisted in UA pts at 20 and 48 hours, being at 20 hours 72% (40-86) in UA, 76% 
(28-94) in SA, 83% (61-96) in N ( p<0.01 UA vs N) and at 48 hours 84% (38-98) in UA, 
87% (67-97) in SA and 95% (47-100) in N (p<0.05 UA vs N). In the overall population, a 
significant negative correlation was seen between CRP levels and the apoptotic rate at 4 
hours ( r= -27, p<0.01). 
Conclusion: Our study demonstrates a significant neutrophil apoptosis resistance in pts 
with UA. A prolonged survival of peripheral neutrophils suggests that an enhanced pro- 
inflammatory potential of these cells may represent a novel mechanism of instability. 
11:15 a.m. 
852-4 C-Reactive Protein-Mediated Complement Activation 
During Acute Myocardial Infarction in Humans 
Wire K. Laorand, Remco Nijmeijer, Hans W. Niessen, Cses A. Vissar, Wim T. Hermens, 
Yvonne P. Lubbers, Machiel J. van Eenige, Aart J. Karreman, C.Erik Hack, VU Medical 
Centre, DpL of Cardiology, Amsterdam, The Nether~ands, CLB, Sanquin Blood Supply 
Foundation, Amsterdam, The Nether~ands. 
Background 
Complement activation during acute myocardial infarction (AMI) may contribute to a 
worse course, and is a potential target for therapy. The mechanism of complement acti- 
vation during AMI is still unclear, but likely involves C-reactive protein (CRP), as this 
acute phase protein is present in infarcted human myocardium together with activated 
complement fragments, and CRP was found to increase infarct size in a rat model of AMI 
via complement activation. We, therefore, examined CRP-mediatad complement activa- 
tion in blood samples of humans with AMI or unstable angina pectoris (UAP), 
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Methods 
CRP-complement complexes (CRP-C3d and CRP-C4d), specific markers for CRP- 
dependent complement activation, were measured in serial plasma samples of patients 
with AMI (n=82) or UAP (n=25). Peak levels and cumulative generation of the complexes 
in time were related to those of complement activation fragments (C3a, C3b/c, and C4b/ 
c), enzymatic infarct size and clinical course. 
Results 
Peak levels and cumulative generation of complement activation fragments during the 48 
hours-observation peried were significantly higher in patients with AMI than in those with 
UAP. Complement activation during the first 12 hours was significantly higher in AMI 
patients treated with thrombolysis than in patients treated with direct angioplasty. The 
generation of CRP-camplement complexes also was significantly higher in patients with 
AMI than in patients with UAP. The 48 hours-cumulative release of CRP and generation 
of CRP-C4d complexes correlated significantly with enzymatic infarct size, and was most 
pronounced in AMI patients without raparfusion therapy. Complement fragments, CRP 
and CRP-complement complex levels did not differ between patients with or without 
adverse events during 1-year follow-up, but were found to be associated with these 
adverse events, when using a merit value (= (sensitivity + specificity) - 100%) of >50%. 
Conclusions 
Complement activation after AMI is, in part, mediated by human CRP, and is influenced 
by the use of thrombolytic agents and occurrence of reperfusion. This activation is asso- 
ciated with a higher incidence of cardiovascular events after AMI during 1-year follow-up. 
11:30 a.m. 
852-5 aPLA2 Potentiates Binding of CRP to Ischemlcally 
Challenged Card lomyocytea  
Remoo Niimeiier, Hans W. Niessen, Cees A. Visser, Yvonne P. Lubbers, Caspar G. 
Schalkwijk, Erik C. Hack, Free University Medical Hospital (VU), Amsterdam, The 
Netherlands, Sanquin Blood Supply Foundation (C.L.B), Amterdam, The Netherlands. 
Introduction: Myocardial infarction induces a systemic and local inflammatory response. 
Recently we found co-local/sing depositions of C-raactive protein (CRP) and secretory 
Phospholipase A2 (sPLA2) in human infarcted myocardium: sPLA2 occupying a larger 
area than CRP. We hypothesize that sPLA2 may be involved in the formation of suitable 
ligands for binding of CRP to infarcted cardiomyocytes. We have studied this in adult rab- 
bit cardiomyocytes and H9C2 ceils. 
Materials: Adult rabbit cardiomyocytes were isolated by collagenase perfusion of the 
heart. H9C2 calls were cultured according to ATCC guidelines. CRP was isolated from 
human ascites. While sPLA2 was isolated from HEPG2 cells by means of affinity chro- 
matography. The activity of sPLA2 was validated. Ischemia was mimicked by means of 
metabolic buffer. Subsequent to ischemia cells were reperfused with or without sPLA2 
and/or CRP. Cell vitality was evaluated using Propidium Iodide (PI) and Annexin-V (AV) 
staining. Binding of CRP or sPLA2 to the cells was evaluated by means of fluorescence 
immunohistochemistry. 
Results: After exposure of the cells to metabolic inhibition a rapid decline in cell vitality 
evolved. Both in adult cardiomyocytes and H9C2 cells sPLA2 positivity was found in AV 
and PI double positive cells (thus late apoptotic or necrotic cells). Interestingly sPLA2 
positivity was also found in single AV positive calls (thus early apoptotic or flip-flopped 
but viable cells). H9C2 cells exposed to metabolic inhibition showed increased capacity 
to bind sPLA2 and CRP when exposed for a period of two hours to culture medium con- 
taining these molecules. The binding of CRP in the metabolic inhibited group was mainly 
to PI positive (non-viable) cells. However, in ischemically challenged cells previously 
exposed to sPLA2 the binding of CRP was significantly higher when compared to the 
cells not pra-incubatad with sPLA2. 
Conclusion: These findings support (1) sPLA2 binds to viable but ischemic cardiomyo- 
cytes. (2) sPI.A2 potentiated binding of CRP to ischemic cardiomyocytes. Our findings 
therefore are in line with our hypothesis that inflammatory mediators increase the the 
area of infarction subsequent to myocardial infarction. 
11:45 a.m. 
852-6 C-Reactive Protein Elevation Following Chemically 
Induced Septal Infarction in Humans Without Coronary 
Atherosclerosis 
David H. Lewis, Patricia A, Gum, Fred Van Lanta, E. Murat Tuzcu, Harry Lever, Mid 
America Heart Institute, Kansas Ci~ Missouri, The Cleveland Clinic Foundation, 
Cleveland, Ohio. 
Background: C-reactive protein (CRP) elevation predicts major adverse cardiac events in 
healthy individuals, patients with stable angina pectoris, patients with acute coronary 
syndromes, and in patients undergoing percutaneous and surgical revascularization. 
Percutaneous transluminal septal ablation in hypertrophic ardiomyopathy (HCM) allows 
for measurement of the CRP response to myocardial infarction (MI) without the con- 
founding influence of an unstable coronary plaque. 
Methods: Eleven patients with HCM and without angiographic evidence of coronary ath- 
erosclerosis undergoing septal ablation were studied. Myocardial infarction was induced 
by infusing alcohol into septal perforating arteries. Blood was obtained at baseline and at 
48 hours, High sensitivity CRP analysis was carried out by immunonephelometry, using 
an Immage analyzer (Beckman Coulter). 
Results: Baseline CRP values were available on 7 patients, Mean CRP at baseline was 
0.42 ± 0.37 mg/dl (normal <1.0 mg/dl). CRP values at 48 hours were available on all 11 
patients. Mean CRP at 48 hours was 6.84 ± 2.39 mg/dl. For the patients with values 
obtained both at baseline and at 48 hours, there was a sixtaenffold increase in CRP 
observed (p<0.0005). 
Conclusions: These data represent the first analysis of the dramatic CRP elevation fol- 
JACC March 6, 2002 
lowing percutaneous transluminal septal ablation for HCM. The data also support prior 
assertions that much of the CRP response observed in MI is driven by the infarcted myo- 
cardium, rather than the atherosclerotic plaque. 
MODERATED POSTER SESSION 
1169MP Moderated  Poster  Sess ion . . .Bas ic  
Cor re la tes  of Myocard ia l  I schemia J  
Reper fus ion  
Tuesday, March 19, 2002, Noon-2:00 p.m. 
Georgia World Congress Center, Hall G 
Noon 
1169MP-121 Correlation of Heat Production of Culprit 
Atherosclerotic Lesion With Soluble Cell Adhesion 
Molecules 
KQr~#l~ntinos Toutouzas. Christodoulos Stefanadis, Eleftherios Tsiamis, Manolis 
Vavouranakis, Ioannis Kallikazaros, Sophia Vaina, Christina Chrysochoou, Dimos 
Panagiotakos, Marina Toutouza, Pavlos Toutouzas, Hippokration Hospital, Athens, 
Greece. 
Cell adhesion molecules are critical markers of the inflammatory process, which is 
involved in the pathogenesis of coronary artery disease (CAD). Previous ex vivo and in 
vivo studies have shown thermal heterogeneity within human atherosclerotic plaques. 
The purpose of the present study was to measure the luminal surface temperature in 
patients with CAD and to correlate it with the soluble cell adhesion molecules in order to 
evaluate the role of inflammation in heat production in acute coronary syndromes. Meth- 
ods: In the study we included 25 patients (pts) with CAD [(12 with myocardial infarction 
(MI) during the last month and 13 with unstable angina (UA)] and 10 sex- and age- 
matched controls without CAD. In all pts plasma levels of soluble inter-cellular adhesion 
molecule-1 (ICAM-1) and vascular cell adhesion molecule (VCAM-1) were measured. A 
thermography catheter developed in our Institution was used, in order to measure intrac- 
oronsry temperature. A thermistor probe with a temperature accuracy of 0.05 °C, was 
attached at the distal end of a long 3F polyurethane shaft. Thus, we measured the 
median temperature differences at the site of the lesion from the core temperature (TD). 
Results: The median temperature differences at the site of the lesion from the core tem- 
perature (TD) were increased in patients with MI (0.59 ± 0.19 °C) and UA (0.27 ± 0.16 
°C) (p<0.0Ol). Levels of VCAM-1 and ICAM-1 concentrations were increased in pts with 
CAD compared with the control group (VCAM-I: 571.2 ± 169.7 ng/ml vs. 406.1 ± 131.2 
ng/ml, p < 0.05; ICAM-1 : 343.6 ± 107.3 ng/ml vs. 274.5 ± 73.8 ng/ml, p < 0.05). Addition- 
ally, a good correlation was observed between levels of VCAM-1 with TD (r=0.53, 
P=0.01). Also, a correlation with ICAM-1 was also observed without however reaching 
statistical significance. Conclusion: An aggressive inflammatory response occurring in 
acute coronary syndromes results in increased local heat production. This suggests that, 
temperature measurement of culprit lesions may be used in future studies to evaluate the 
effect of anti-inflammatory regimens on the atherosclerotic plaque stabilization. 
12:12 p.m. 
1169MP-122 Endogenous Endothelin-1 Reduces the PosUschemic 
Functional Recovery of Prolonged Hypoperfused 
Myocardium via the Endothelin-A Receptor 
Martin E. Beret. Marcus Fischer, Hans Martin Hoffmeister, Medizinische 
Universitaetsk/inik Tuebingen, Tuebingen, Germany, Staedtisches Klinikum So/ingen, 
So/ingen, Germany. 
Background: The release of endothelin-1 (ET-1) from the damaged endothelium may 
play a role in the initiation and maintenance of myocardial ischemia. This study examines 
the ETA-receptor mediated role of endogenous endothelin on postischemic myocardial 
function after prolonged hypoperfusion. 
Methods: In an isolated rat heart model for short-term hibernation the left ventricular 
functional recovery after 3h hypoperfusion (15% of preischemic oronary flow) followed 
by 2h reperfusion was determined (isovolumic steady state hemodynamics: coronary 
flow, left ventricular pressure (LVP), dP/dtmax; maximal inotropic response to calcium 
stimulation: max LVP). The effect of ET conversion inhibition by phosphoramidon 
(PHOSPH, 2 ~moE/I) and of ETA-blockade by BQ 610 (0.8 pmol/I) during hypoperfusion 
was compared to saline controls (NaCI). 
Results: 2h of reperfusion after hypoperfusion causes a partial functional recovery. This 
postischemic functional recovery is significant better with ECE-inhibition or with ETA- 
blockade during hypopertusion. (The table shows mean ± SEM of preischemic values 
after 2h of reperfusion; *=p<0.05, §=p<0.01, #=p<0.001 versus NaCI-group.) 
Conclusion: Reperfused myocardium profits from ECE-inhibition or ETA-blockade during 
the prolonged period of hypopertusion indicating that its postischemic functional recovery 
is reduced by endogenous ET-t via ETA-receptors. 
coronary LVP dP/dtmax max LVP max dP/ 
flow dtmax 
PHOSPH 57.7±4.1 58.2±2.5# 61.9±3.7# 73.3±10.3 74.1±17.0 
BQ 610 54.1±5.0 56.0±2.5# 54.8±2.8§ 85.1±5.6" 84.5±6.3 
NaCI 49.3±2.4 36.5±2.1 41.1±1.1 58.6¢5.6 59.1±13.5 
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12:24 p.m. 
1169MP-123 Vasomotor Function of Pig Coronary Arteries After 
Placement of Ameroid Constrictors 
Jiq-Shen Li. Takafumi Ueno, Hector de Leon, Jianhua Cui, Patrick K. Coussement, 
Nicolas Chronos, Keith A. Robinson, Atlanta Cardiovascular Research Institute, 
Norcross, Georgia. 
Background: Placement of ameroid constrictors in coronary arteries of pigs causes pro- 
gressive stenosis and distal myocardial ischemia. Blood perfusion in the ischemic region 
is partly dependent on vasomotor responses to neural and humoral factors, in the 
stenotic or occluded artery. We studied vascular function in epicardial arteries distal to 
the site of ameroid constrictors at 8 wk after placement, to assess whether their 
responses to endothelium-dependent and -independent vasorelaxants as well as vaso- 
constrictors, differed from adjacent normal epicardial arteries. Methods: Four-mm rings 
of LCX distal to constrictor placement (n=12) and identical size LAD (n=8) were obtained 
from 6 juvenile crossbred pigs 8 wk after ameroid placement and endothetium-dependent 
or -independent functions were studied in an organ chamber system. Results: Contrac- 
tions to 40raM & 100mM KCI were similar, but contraction to 30 mM PGF2a was lower in 
LCX than LAD (4.63±0.28g in LCX & 5.09±0.37g in LAD). After nitric oxide synthase inhi- 
bition using L-NAME, contraction to 30 mM PGF2a was increased in LCX (4.63±0.28 g
vs. 6.25±0.30 g, P<0.001). Endothelium-dependent relaxation to 100 pM substance P 
was nearly abolished by L-NAME in LCX (60.5±6.2% vs. 13.6±3.0%, P<0.001). Reduc- 
tion of the endothelium-depeodent relaxation was significantly greater in the LCX than in 
the LAD (77.0±0.04% vs. 59.0±0.03%, P<0.01). Endothelium-independent relaxation to 
100 nM sodium nitroprusside (SNP) was similar in LCX and LAD, however, both arteries 
were significantly more sensitive to the same dose of SNP after NO blockade with L- 
NAME (32.6±5.3% to 76.7±2.8% in LCX, P<0.001 & 25.4±5.4% to 71.3.-~2.9% in LAD, 
P<0.001). Conclusions: The pig coronary artery showed adaptive responses 8 wk after 
ameroid constrictor placement, which would tend to abrogate myocardial ischemia via 
decreasing vascular tone. This adaptation may in part involve changes in nitdc oxide 
pathways since the decreased contraction and increased relaxation responses of the 
affected coronary arteries were partially inhibited by L-NAME. 
12:36 p.m. 
1169MP-124 Heterogeneous Perfusion Insufficiency and Three- 
Dimensional MIcrostructure Abnormality of Coronary 
Capillary Network After Myocardial Reperfusion 
N0zomi Watanabe, Eiji Toyota, Fumiyuki Shigeto, Tatsuya Kajita, Katsukuni Fujimoto, 
Yasuo Ogasawara, Fumihiko Kajiya, Takashi Akasaka, Kiyoshi Yoshida, Kawasaki 
Medical School, Kurashiki, Japan, Okayama University, Oksyama, Japan. 
Background: Coronary perfusion insufficiency is known to occur heterogeneously at the 
capillary network level depending on the minimum size of coronary flow control unit 
(FCU; severa~ hundreds ~g length). We aimed to investigate micro-perfusion pattern and 
three-dimensional [3-D] structural abnormality of coronary capillary network after myo- 
cardial reperfusion using a confeoal laser scanning microscopy (CLSM). 
Methods: Using opened-chest anesthetized Wistar rats' hearts, LAD was occluded for 7 
min followed by 3 min reperfusion. The hearts were divided into two groups; 1) well 
stained repertused area by indocyanine green iv after reperfusion [Good-reflow], and 2) 
poody stained group [No-reflow]. Then, the hearts were isolated and perfused by Lan- 
gendorff's mode. Entire coronary microvasculature was filled with contrast medium 
[BaSO4+lndian ink+gelatin]. Capillaries in the section [200~m in thickness] were 
observed 3-dimensionaly using CLSM [O.09Hm3/voxel] for control area [Ct; LCX region] 
and reperfused area [LAD region] in both fellow groups. Capillary volume fraction 
[CVF=capillary vol./[myocardial vol.+ capillary vol.] was computed from 3-D images. 
Results: Comparing with Ct, reperfused area of both groups showed decreased capillary 
diameter and density with waving and shrinkage configuration. CVF was significantly 
reduced by 40% in the reperfused area of Good-reflow compared with Ct [p<.005], and 
further decreased by 83% in No-reflow [P<.001, vs. Ct, p<.001, vs. Good-fellow]. In No- 
reflow, the low perfusion area was distributed heterogeneously with similar low-flow cius- 
terings of several FCUs lower flows. 
Conclusions: Coronary no-reflow after myocardial repertusion was characterized by het- 
erogeneous capillary filling reduction with morphological change such as waving and 
shrinkage. 
12:48 p.m. 
1169MP-125 Ischemic Preconditioning Protects the Heart From 
Membrane Current Changes Due to Ischemia 
Glenn R. Gaudette, Junyuan Gad, Ira S. Cohen, Richard T. Mathias, Joan Zuckerman, 
Hiroshi Irie, Adam E. Saltman, trvin B. Krukenkamp, SUNY at Stony Brook, Stony Brook, 
New York. 
Background: The use of ischemic preconditioning (IPC) has been suggested to protect 
hearts undergoing surgically induced ischemia. Although it is known that IPC protects 
against infarction, the effect of IPC on the transport of ions via sarcolemmal channels is 
unknown. We hypothesize that IPC protects against changes in K + membrane current 
after ischemia. Methods: Isolated rabbit hearts were mounted on a Langendorff appara- 
tus and perfused for 20 min. Control hearts were not exposed to ischemia, the ischemic 
group was exposed to 60 min of ischemia, and the IPC group was exposed to 2 episodes 
of 5-rain of ischemiaJreperfusion prior to 60 min of ischemia, Ventricular myocytes were 
then isolated. Using the whole cell patch clamp technique, the current-voltage (I-V) rela- 
tionships were determined. Ba 2+ was applied to block inwardly rectifying K + current. 
Results: Ischemia resulted in a significant change in the Bs 2+ sensitive portion of the 
